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 The commercial culture of freshwater fish and crayfish is an expanding 
industry in South Australia but various parasites and ectocommensal organisms may 
severely reduce production by causing mortalities, disease, tissue lesions or 
unsightly fouling. 
 
 Fortunately, some of the more serious diseases of fish and crayfish reported 
in Europe and North America do not occur in Australia. However, our wild and 
farmed stocks are by no means disease-free. A variety of protozoan, helminth and 
crustacean species have been recorded as endoparasites, ectoparasites or 
ectocommensals of both native and introduced fish and native crayfish. These 
organisms may become prolific in number when their host species are subject to 
intensive farming; particularly in overstocked crowded conditions where water 
quality is poor and stress factors are high. Decreased resistance and increased 
susceptibility to infections or infestations ultimately leads to disease outbreak 
situations which can occur with frightening speed and devastating consequences. 
 
 Applied research on the transmission and life cycles of these organisms and 
on-going monitoring programmes are the best weapons in our arsenal against 
disease. There is considerable truth in the old adage "Prevention is better than 
cure". The severity of infections and infestations can usually be controlled 
through sound management practices but several research projects are currently 
being performed on the efficacy of various treatment strategies so that positive 
action can be taken in times of particulary severe outbreaks. In addition, 
valuable information is being gathered in South Australia by the Department of 
Agriculture and the Department of Fisheries on the distribution and abundance of 
parasites and ectocommensals affecting wild and farmed populations of fish and 
crayfish. The real and potential risks they pose to aquaculture can therefore be 
more accurately assessed. Managerial and regulatory descisions can also be made 
with greater confidence to protect our developing industry and to achieve 
sustainable aquaculture for the future. 
 
Parasitic or ectocommensal way of life 
 
 Parasites are best defined as those organisms which derive their living at 
the expense of their host animal. The majority of parasites are invasive in nature 
in that they actively penetrate host tissues. They may be endoparasites occurring 
within the tissues or organs of their hosts or they may be ectoparasites occurring 
on external surfaces. These parasites generally cause some damage to their hosts 
and heavy infections can be fatal. Ectocommensal organisms, on the other hand, do 
not live at the expense of their hosts but maintain a symbiotic relationship. In 
many cases, ectocommensals do not even share the same foods as their hosts but 
simply use them as attachment sites. However, ectocommensals can multiply to 
plague proportions and such infestations can cause significant fouling and 
associated health problems such as respiratory distress. 
TYPES OF ORGANISMS 
 
 
 There are four basic groups of organisms which occur as parasites or 
ectocommensals of freshwater fish or crayfish: namely; 
 
  - helminths (multicellular worms), 
  - protozoa  (unicellular protista), 
  - crustacea (branchiurans and copepods), and 
  - leeches   ('blood-suckers'). 
 
Organisms belonging to these groups which have been associated with disease 
problems in freshwater fish in Australia are listed in Tables 1-3 whereas those 
affecting freshwater crayfish are listed in Tables 4-5. Chemicals and drugs 
referred to in these tables for the control or treatment of infections and 
infestations are listed in Table 6. Examples of different parasites and 
ectocommensals are provided as photographs in Figures 1-16. Despite the 
specialized and specific nature of many of these organisms, some general 
information applicable to each group is provided below. 
 
 
 
Helminths 
 
Parasitic helminths found in fish and crayfish in Australia have included 
nematodes (roundworms), cestodes (tapeworms), trematodes (flukes) and 
acanthocephala (thorny-headed worms). These parasites usually have relatively 
complicated life cycles involving a range of other vertebrate and invertebrate 
host species; such as snails, birds, rodents or other fish. Infections are 
commonly transmitted to fish and crayfish through predator-prey relationships 
therefore management strategies designed to exclude predators from ponds and to 
control freshwater invertebrates are usually effective in limiting the spread of 
infections. Most infections result in tissue lesions which contain various 
parasite developmental stages. Heavy infections can produce severe disease and 
mortalities particularly if vital organs are involved. The prevalence of 
infections in farmed populations is usually low but may be much higher in wild 
populations particularly in areas where water rats and waterfowl are common. 
 
Ectocommensal helminths found on crayfish in Australia have included nematodes 
(roundworms) and platyhelminths (flatworms). These organisms normally have simple 
direct life cycles where all stages of development (eggs, larvae and adults) occur 
as free-living stages in the water or are attached to various substrates 
(including fish and crayfish). It must be remembered that these organisms 
represent normal aquatic fauna but that their numbers can proliferate when water 
quality is poor due to high nutrient levels, organic pollution, elevated 
temperatures or low oxygen levels. Mortalities caused by these organisms has 
usually been associated with respiratory distress when the gills become severely 
fouled. Alternatively, the organisms may cause unsightly fouling resulting in poor 
marketability of product. Correct management strategies and good water quality 
usually controls infestations by these organisms. 
 
Protozoa  
 
Parasitic protozoa detected in fish and crayfish in Australia have included spore-
forming microsporidia, myxosporidia and coccidia as well as various ciliates and 
flagellates. These parasites have relatively uncomplicated life cycles and 
infections are transmitted between hosts via the contamination of water by non-
motile spores or by free-living motile stages which actively seek new hosts. The 
spore-forming parasites are generally invasive and form cysts within host tissues 
or cause enteric disorders. Heavy infections can lead to visible discolouration of 
the flesh, weakness and even death. Infections by parasitic ciliates and 
flagellates usually affect gill function resulting in respiratory distress. A 
variety of chemicals and drugs have been tested against many of these parasites 
with varying degrees of success. The best policy for aquaculturalists is to avoid 
introducing these organisms into ponds by insisting on disease-free certification 
from suppliers and by maintaining new stock in temporary 'quarantine' conditions 
while monitoring for disease problems. 
 
Ectocommensal protozoa found on fish and crayfish in Australia include both 
peritrichous and suctorian ciliates.These ciliates all have free-swimming swarmer 
stages which actively seek suitable attachment sites. Peritrichous ciliates have 
spiral bands of cilia and are found attached to the gills or external surfaces in 
shell-like houses (loricae) or on long stalks (some being contractile). Suctorian 
ciliates have clumps of sticky tentacles and they also attach themselves to gills 
and external surfaces. Most ectocommensal protozoa are bactivorous and thrive in 
conditions of poor water quality conducive to high bacterial populations. Heavy 
infestations can cause severe fouling and impair respiratory function resulting in 
anoxia. Infestations are best controlled by improving water quality through sound 
management but various chemicals can be used to treat heavy infestations.  
 
 
 
Crustacea and leeches 
 
Ectoparasitic crustacea found on fish in Australia have included branchiurans (so-
called 'fish lice') and various copepods. These organisms are evident as adults 
attached to the skin or gills of fish and they may cause severe ulceration, 
haemorrhage and respiratory difficulties. Lesions at the sites of attachment often 
become the focus for secondary bacterial or fungal infections. These parasites 
have relatively direct life cycles where eggs produced by the adults release free-
swimming larvae which seek out fish hosts. Most infestations can be successfully 
controlled through sound management practices and the use of various chemicals. 
 
Ectoparasitic leeches are not uncommon in freshwater environments and several 
species have been found on fish in Australia. These blood-sucking organisms can 
cause focal ulceration in fish and heavy infestations can even result in anaemia. 
Leeches can also transmit viral diseases between fish and the lesions they cause 
provide ideal conditions for secondary bacterial and fungal infections. Control is 
difficult as ponds must be destocked and drained and chemicals applied to the 
slurry for several weeks.   
 
 Table 1. Parasites causing disease problems in freshwater fish in Australia. 
 
Parasite Diagnosis Consequences of 
infection 
Transmission Treatment and 
Control* 
PROTOZOA     
Ichthyophthirius 
(ciliate) 
trophonts in 
white spots in 
gills/skin 
respiratory 
distress 
motile theronts 
in water 
chemicals 
(MG, FO), 
drugs 
(QS, SD) 
Chilodonella 
(ciliate) 
trophozoites in 
gills/skin 
'debility', 
respiratory 
distress 
motile ciliates 
in water 
chemicals 
(SA, MG, FO) 
Trichodina 
(ciliate) 
zooids on 
gills/skin 
respiratory 
distress 
motile swarmers 
in water 
management, 
chemicals 
(SA, MG, FO) 
Ichthyobodo 
(flagellate) 
flagellates in 
gills/skin 
skin patches, 
respiratory 
distress 
motile 
flagellates in 
water 
management, 
chemicals 
(SA, MG, FO) 
Eimeria, Goussia 
Cryptosporidium 
(coccidia) 
oocysts in 
faeces 
enteritis oocysts in water drugs 
(SD, MO, AM) 
Triangula, 
Myxobolus, 
Henneguya 
(myxosporidia) 
spores/cysts 
in tissues 
muscle 
degeneration, 
neurological 
signs 
non-motile 
spores in water, 
predation ? 
management, 
drugs 
(FU ?) 
Pleistophora 
(microsporidia) 
spores/cysts 
in tissues 
tissue lesions spores in water, 
predation ? 
management, 
drugs ? 
(FU, TO) 
TREMATODES     
Gyrodactylus 
(skin flukes) 
flukes attached 
to skin/gills 
skin patches motile larvae 
in water 
chemicals 
(TR, FO), 
drugs 
(PR, TO) 
Dactylogyrus 
(gill flukes) 
flukes attached 
to gills 
respiratory 
distress 
motile larvae 
in water 
chemicals 
(TR, FO), 
drugs 
(PR, TO) 
Various 
unidentified 
species 
metacercarial 
cysts in 
tissues 
tissue lesions predation 
(snail-fish, 
 fish-birds) 
management 
 
NEMATODES     
Eustrongylides 
(redworm) 
encysted larvae 
in muscles 
muscle lesions predation 
(fish-birds) 
management 
Various nematode 
species 
encysted larvae 
in gut/viscera 
      ? predation management 
 * abbreviations for chemicals and drugs are explained in Table 6. 
 
 Table 2. Ectocommensal organisms found on freshwater fish in Australia. 
 
Ectocommensal Diagnosis Consequences of 
infestation 
Transmission Treatment and 
control 
PROTOZOA     
Epistylis, 
Vorticella, 
Zoothamnium 
(ciliates) 
clusters of 
zooids on stalks 
attached to skin 
respiratory 
distress 
motile swarmers 
in water 
management, 
chemicals 
(SA, MG, FO) 
Various other 
ciliates 
ciliates 
browsing over 
gills 
       ? free-swimming 
stages in water 
management, 
chemicals 
(SA, MG, FO) 
Various 
flagellates 
flagellates 
browsing over 
gills 
       ? free-swimming 
stages in water 
management, 
chemicals 
(SA, MG, FO) 
 
 
 
 
 Table 3. Ectoparasitic crustacea and leeches found on freshwater fish in Australia. 
 
 
Parasite Diagnosis Consequences of 
infection 
Transmission Treatment and 
control 
CRUSTACEA     
Argulus 
(branchiuran) 
'lice' on skin ulceration motile larvae 
in water 
management, 
chemicals 
(TR, FO) 
Lernaea 
(copepod) 
'anchor worm' 
 on skin 
ulceration, 
haemorrhage, 
death 
motile larvae 
in water 
management, 
chemicals 
(TR, MG, PP) 
Ergasilus 
(copepod) 
copepod on gill respiratory 
distress 
motile larvae 
in water 
management, 
chemicals 
(TR) 
HIRUDINEA     
Piscicola 
(leeches) 
leeches attached 
to skin 
ulceration, 
anaemia 
motile stages 
in water 
chemicals 
(LI, QL) 
 
 Table 4. Parasites causing disease problems in freshwater crayfish in Australia. 
 
 
Parasite Diagnosis Consequences of 
infection 
Transmission Treatment and 
control 
PROTOZOA     
Thelohania 
(microsporidian) 
cysts/spores 
in muscle 
muscle opacity, 
weakness, death 
spores in water, 
canabalism ? 
management, 
drugs (TO ?) 
Pleistophora 
(microsporidian) 
cysts/spores 
in muscle 
tissue lesions spores in water, 
canabalism ? 
management, 
drugs (TO ?) 
PLATYHELMINTHS     
Microphallus 
(trematode) 
metacercarial 
cysts in muscle 
muscle lesions, 
gritty taste 
predation 
(snail-yabbie 
 yabbie-rodent) 
management 
 
Vampirolepis 
(cestode) 
cysticercoid 
cyst in gut 
       ? predation 
(yabbie-rodent) 
management 
 
NEMATODES     
Spirurid larvae 
(roundworm) 
encysted larvae 
in gut wall 
       ? predation ? management 
 
ACANTHOCEPHALA     
Polymorphus 
(thorny-headed 
 worm) 
cystacanths in 
gut wall 
       ? predation 
(yabbie-duck) 
management 
 
 
 
 Table 5. Ectocommensal organisms found on freshwater crayfish in Australia. 
 
 
Ectocommensal Diagnostic stage Consequences of 
infestation 
Transmission Treatment and 
control 
PROTOZOA     
Vaginicola, 
Cothurnia, 
Pyxicola, 
Lagenophrys 
(ciliates) 
zooids in shell-
like loricae 
attached to 
gills and 
exoskeleton 
fouling, 
respiratory 
distress 
 
motile swarmers 
in water 
management, 
chemicals 
(FO, ME) 
Epistylis, 
Vorticella, 
Zoothamnium 
(ciliates) 
zooids on stalks 
attached to 
gills and 
exoskeleton 
fouling, 
respiratory 
distress 
 
motile swarmers 
in water 
management, 
chemicals 
(FO, ME) 
Acineta, 
Tokophrya 
(suctoria) 
zooids attached 
to gills and 
exoskeleton 
fouling, 
respiratory 
distress 
motile swarmers 
in water 
management, 
chemicals 
(FO, ME) 
PLATYHELMINTHS     
Craspedella, 
Temnocephala, 
Diceratocephala 
(temnocephala) 
adults and eggs 
on gills and 
exoskeleton 
fouling, 
respiratory 
distress 
motile adults 
in water 
management, 
chemicals 
(FO) 
NEMATODES     
Gammarinema 
(roundworm) 
adults browsing 
over gills 
respiratory 
distress 
motile worms 
in water 
management 
 
 
 
   Table 6. Chemicals and drugs used to treat parasites and ectocommensals. 
 
       CHEMICALS         DRUGS 
  FO = Formalin 
  LI = Slaked lime (calcium hydroxide) 
  ME = Merthiolate 
  MG = Malachite green 
  PP = Potassium permanganate 
  QL = Quicklime (calcium oxide) 
  SA = Salt (rocksalt or seasalt) 
  TR = Trichlorphon 
   AM = Amprolium 
   FU = Fumagillin 
   MO = Monensin 
   PR = Praziquantel 
   QS = Quinine sulphate 
   SD = Sulphadimidine 
   TO = Toltrazuril 
 
 
 
Fig. 1. Tube-like loricae of ectocommensal 
ciliate (Vaginicola) fouling the gill 
filaments of a yabbie. 
  
Fig. 2. Loricae of another ectocommensal 
ciliate (Cothurnia) attached to yabbie 
pleopods. 
 
 
 
 
Fig. 3. Zooids of ectocommensal ciliate 
(Pyxicola) housed in loricae attached to 
yabbie pleopod. 
 
Fig. 4. Flattened loricae of ciliate 
(Lagenophrys) fouling the gill filament of a 
yabbie. 
 
 
 
 
Fig. 5. Zooids of colonial ciliate 
(Epistylis) attached to pleopod by means of 
noncontractile stalks. 
 
Fig. 6. Solitary zooid of ciliate 
(Vorticella) attached to exoskeleton by a 
sinusoidal contractile stalk. 
 
 
 
 
Fig. 7. Suctorian ciliate (Acineta) with 
elongate tentacles attached to yabbie 
pleopod. 
 
Fig. 8. Cluster of suctorian ciliates 
(Tokophrya) fouling yabbie pleopod. 
 
 
Fig.  9. Section through cyst in yabbie 
muscle containing numerous spores of the 
microsporidian parasite (Thelohania). 
 
Fig. 10. Pheriphery of larger cyst in yabbie 
muscle caused by another microsporidian 
parasite (Pleistophora). 
 
 
 
 
Fig. 11. Thick-walled cysts formed by larval 
stages of a trematode parasite 
(Microphallus) in yabbie tail muscle. 
 
Fig. 12. Adult stage of ectocommensal 
platyhelmith (Temnocephala) which lays eggs 
on exoskeleton of crayfish. 
 
 
 
 
Fig. 13. Free-living epibiotic nematode 
(Gammarinema) infesting gills of yabbie. 
Head of worm shown in inset. 
 
Fig. 14. Parasitic spirurid larvae recovered 
from nodule in yabbie gut wall. Head of worm 
shown in inset. 
 
 
 
 
Fig. 15. Encysted larval stage of tapeworm 
(Vampirolepis) found in gut wall of yabbie. 
 
Fig. 16. Larval stage of thorny-headed worm 
(Polymorphus) recovered from gut wall of 
yabbie. Everted proboscis shown in inset. 
 
